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A Method of Service Refinement for Network—Centric Operational Environment

Haejin Lee*, Dongsu Kang™

Abstract

Network-Centric Operational Environment(NCOE) service becomes critical in today's military
environment network because reusability of service and interaction are being increasingly important
as well in business process. However, the refinement of service by semantic similarity and functional
similarity at the business process was not detailed yet. In order to enhance accuracy of refining of
business service, in this study, the authors introduce a method for refining service by semantic
similarity and functional similarity in BPMN model. The business process are designed in a BPMN
model. In this model, candidated services are refined through binding related activities by the analysis
result of semantic similarity based on word-net and functional similarity based on properties
specification between activities. Then, the services are identified through refining the candidated
service. The proposed method is expected to enhance the service identification with accuracy and
modularity. It also can accelerate more standardized service refinement developments by the

proposed method.
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Table 1. Comparative Study of Existing Techniques

View Method Used Technique Description
Bottom—-up Feature Feature based method The method extracts candidate services from a
feature model
Bottom-up Component GUI event patterns Idennfymg bugmess service with proper
granularity using GUI patterns
Bottom-up/ ) ) ) Three different ontologies are proposed to
Top-down Ontology Hierarchical Ontology Mapping define the relationship
Top-down Use—case Application of Use —case Use cases are reconstructed by composition
of the task tree
. . ) L . A design metrics are proposed for measuring
. Evaluating service identification with . . o - )
Top—-down Portfolio . . various features of identified service in the
design Metrics .
service portfolio
_ ' ' Applying situational To apply SME to the configuration of methods
Top=down Method engineering method engineering(SME) for service identification
Business YL-BPMN Business service identification Identifying business service by analyzing syntax
Process based on XL-BPMN and semantics in XL—BPMN model
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2. Semantic Similarity Measurement
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Table 4. Activity Path Length and Sematic Similarity

Activity 1 Activity 2 Path length similarity
input(p) judge(p) 9 10.5
input(p) request(p) 10 9.5
judge(p) request(p) 10 9.5
message(o) database(o) 5 14.5
grammar(o) data(o) 8 1.5
create(p) extract(p) - -
grammar(o) message(o) 12 7.5
grammar(o) parser(o) 18 1.5
message(o) parser(o) 9 10.5
data(o) message(o) 6 13.5

{p:predicate, o:object, C(constant):20, K(constant):0.5)
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Table 5. Coupling and Cohesion Results Before Refinement

Al A2 A3 A4 A5 A6
Coupling 1 0.9 | 0.82 | 0.73 | 0.63 1
Cohesion | 0.18 | 0.18 | 0.1 0.73 | 0.55 | 0.1

A7 A8 A9 A10 | A11 | Avg.
Coupling | 0.82 | 0.73 | 0.73 | 0.64 | 0.55 | 0.78
Cohesion | 0.28 | 0.28 | 0.28 | 0.18 | 0.18 | 0.28

A1 : Input BTCS message A2: Judge message type
A3 : Request DB save A4 : Extract grammar
A5 @ Extract data value A6 . Extract KVYMF grammar

Table 6. Coupling and Cohesion Results after Refinement
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Table 7. Evaluation between Existing Methods and Proposed Method

Proposed
Items Use case | Component Feature
method
Activity
View Object Object Object (business
process)
Possibility to
" U Il O [ |
decomposition
Quantification ] ] ] [ |
Clarity [ | ] ] [ |
Sematic
analysis of
. U O O [ |
business
service

W : The input type completely fulfills the criteria
[ : Signifies that the related input cannot fulfil the criteria
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V. Conclusions
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